Amphioxus is the closest living invertebrate proxy of the vertebrate ancestor.
INTRODUCTION 28
The phylum Chordata contains three subphyla members, including the Identification of novel miRNAs and homologous miRNAs 142 The remaining sRNA tags originating from exon sense and intron and intergenic precursor is a perfect stem-loop formation. Furthermore, the predicted novel miRNA 153 tags/sequences with mapped tags of less than 5 were discarded (Zhang et al., 2017a) , and the remainder retained as the novel mirDeep2 miRNAs. Meanwhile, the 155 additional prediction software Mireap (Yuan et al., 2013 ) was used to discover novel 156 miRNAs by predicting the hairpin structure, dicer cleavage site and minimum free 157 energy of the unannotated small RNA tags that had been mapped to the genome. 158 Those tags with a minimum free energy (MFE) value of the folding precursor ≤ −19 159 kcal/mol were kept as novel miRNAs identified by Mireap. The intersection of 160 identified miRNAs by mirDeep2 and Mireap was retained. Then, these identified 161 miRNAs were further filtered as the final novel miRNA set under strict criteria 162 (Huang et al., 2017) : 1) the presence of both 5p and 3p strands in the read dataset; 2) 163 their overlap with a ~2 nt overhang on each side when the hairpin is folded. 164 Subsequently, novel miRNAs and B. belcheri known miRNAs above annotated were 165 searched in miRBase21.0 animal database (excluding B. belcheri dataset), allowing 166 for a maximum of two mismatches and those that were annotated as known miRNAs 167 of other animals were considered to be conserved/homologous. Expression levels of all miRNAs (conserved and novel miRNAs) were normalized 172 using TPM values (Zhong et al., 2015) . To estimate the organ specificity of a miRNA, 173 an entropy-based metric that relies on Jensen-Shannon (JS) divergence was employed 174 to calculate specificity scores (ranging from 0 to 1) based on previous descriptions of 175 the JS algorithm (Cabili et al., 2011) . This specificity metric quantifies the similarity between a transcript's expression pattern across tissues and another predefined pattern 177 that represents the extreme case in which a transcript is expressed only in one tissue.
178
Therefore, a perfect organ-specific expression pattern is scored as JS = 1, indicating a 179 transcript is expressed only in one organ type (Cabili et al., 2011) . Specifically, index 180 τ was calculated according to previously published methods using a custom Perl script 181 to detect the organ specificity of miRNA expression (Yanai et al., 2005) . For a given 182 transcript, the index τ is defined as τ = ∑ (1 − ) Determination and functional analysis of potential miRNA targets 195 The potential target genes of OSMs were predicted using two bioinformatic tools. The are also presented in Figure 3B . 288 The comprehensive miRNA catalog allows us to explore the potential functions 289 of the miRNAs observed in B. belchrei. Here, 22,117 potential targeted genes were 290 identified using both the RNAhybrid and miRanda software programs (Figure 3C) . 291 Using GO enrichment analysis, the putative target genes of the OSMs in each organ 292 were to be enriched using the GO terms belonging to the "Biological Process" 293 subcategory (Supplementary File 9). In the skin, 12 enriched GO terms were primarily 294 related to response to stimulus and epidermis development. These terms also included 295 "apoptotic process", "response to UV-B", "response to mechanical stimulus", and 
331
In the notochord, it is found that genes potentially related to notochord 
457
The bbe-miR-182 family was detected as known OSMs in the amphioxus skin.
458
As reported in previous studies, miR-182 expressed at specific levels in the skin is OSMs involved in immune function in these three organs were identified, suggesting 499 that the immune system may be active and regulated by miRNAs in multiple organss to speculate that the ancestral homologous organs of vertebrate pancreas probably 505 have functional connection to a certain extent with the hepatic caecum.
In summary, the identification and quantification of miRNA in different organs is 507 a first key step in the investigation of their associated functions in amphioxus. Deep 508 sequencing was employed to detect and quantify miRNAs in eight organs.
509
Bioinformatic analysis was used to detect OSMs based on these miRNAs. Many of 510 the miRNAs identified here had not been previously reported. Of note, due to a 511 largely unknown and complex miRNA functions, the regulatory roles of several 512
OSMs in this study could not be concluded. This is the first study to explore the 513 dynamics of miRNAs in multiple organs at a genome-wide level using deep 514 sequencing in amphioxus. Our analysis contributes to the field's understanding of the 515 differentiation of organ function in amphioxus. 
Figure legends

